e x c i t a t i o n a t 514. 5nm w i t h a n a v e r a g e power o f 0. 5 mW. A t l o w e r t e m p e r a t u r e s we s e e two e m i s i o n b a n d s ( X b a n d a n d LE b a n d ) b e l o w t h e b a n d g a p ( E?: 16930 cm"1.
When t h e t e m p e r a t u r e i s r a i s e d . i n t e n s i t y o f LE b s n d d e c r e a s e s more r a p i d l y
t h a n t h a t o f X b a n d a n d X b a n d becomes d o m i n a n t a b o v e 21K.
The d e c a y k i n e t i c s o f t h e l u m i n e s c e n c e b a n d s was m e a s u r e d ; d e c a y t i m e s d e p e n d o n t h e e n e r g y a t w h i c h we m o n i t o r . where rf, r , cr, al, a2, a3 are introduced as adjustable parameters.
The convolutgd curves g~v i n g the best fits to the experimental ones are shown in Fig. 2 by open circles. Above 21K. we can get best fits by taking rr=O. The fast components are dominant and the decay time, 7 f, decreases with increase of temperatures. From the arguement of rate equations, we find that the fast component without a rise time corresponds to the decay of excitons which are initially distributed in the tail state by the exciting pulse. The fast component with a rise time is due to excitons transferred between random potential wells and the rise time corresponds to the average time of transfer. From the temperature dependence of 7f,. we can obtain activation energies of excitons. The Arrhenius plot gives us two kinds of activation energies, E and Ea2. In fig.3 are summarized Eal and Ea2 as a function of exalton energies. Smaller activation energy. E <open circles) decreases li early with exciton energy intercepting tfie -P E =O axis at oer16830 cm . Larger one (crosses) is independent of eeciton energy and its value is in good agreement with the binding energy of free excitons in CdxZnl-xTe. Below we, excitons have an activation energy depending on the energy, whereas excitons above oe have no activation energy within our experimental errors, indicating that they are delocalized. We note that the activation energy of the exc iton at the energy w are mobile and have a hiahtransfer rate into the tail state.
Transformation of RRS into luminescence in a second order optical process
In fig. 4 are illustrated time-integrated spectra of secondary emission measured by resonant excitation below the band gap. Sharp lines of the secondary emission are observed and the shift of their peak positions correlates with the excitation energy,o . The energy shifts of LO^-and ~0~-1 i n e s f r o m o i are close to tde Lo phonon e n e r g i e s -p f p u r e CdTe a n d ZnTe c r y s t a l s , r e s p e c t i v e l y / 5 , 6 / .
When o . S 1 6 7 0 2 cm , TO2 l i n e i s o b s e r v e d whose e n e r g y s h i f t c o r r e s p o n d s t o t h e TO p h o n o n e n e r g y o f p u r e ZnTe c r y s t p l s .
The f u l l w i d t h a t h a l f maximum o f t h e s e l i n e s i s a b o u t 8 cm-l b e i n g i f d e p e n d e n t o f w i , w h e r e a s t h a t o f t h e l a s e r l i n e i s a b o u t 7 cm . I n t e n s i t i e s o f t h e s e l i n e s i n c r e a s e when o . a p p r o a c h e s t h e p e a k e n e r g y o f LE b a n d . I n f i g . 5 i s r e p r e s i n t I t is c l e a r t h a t t h e d e c a y c u r v e f o r o i = 1 6 7 9 8 cm e x h i b i t s a s i i g l e e x p o n e n t i a l d e c a y w i t h a t i m e c o n s t a n t o f 0. 85 n s .
A t i m e r e s p o n s e of R S i s e x p e c t e d t o b e a s s h o r t a s t h e d u r a t i o n o f t h e e x c i t a t i o n p u l s e .
T h e r e f o r e , t h e l o n g d e c a y shown i n f i g . 5 < a ) -1 l e a d s u s t o c o n c l u d e t h a t LO2 l i n e f o r e . = 1 6 7 9 0 cm is n o t due t o R S b u t due t o r e s o n a n c e l u m i n e s c e n c e w s p e c t r a a t 1. 8 K w i t h r e s o n a n t e x c i t a t i o n . E x c i t a t i o n e n e r g i e s
( a > 1 6 7 9 0 cm-I Cb) 1 6 7 4 7 cmil < ) 1 6 7 0 2 cmL1, ' -1 Open c i r c l e s r e p r e s e n t c o n v o l u t e d c u r v e s . o f t h e l a s e r p u l s e . A s s u m i n g t h a t d e c a y c u r v e s c a n b e f i t t e d by a sum o f two e x p o n e n t i a l~l f u n c t i o n s ( t h r e e e x p o n e n t i a l f u n c t i o n s f o r wi= 1 6 6 8 1 a n d 1 6 6 2 1 cm >, we h a v e d e t e r m i n e d d e c a y t i m e s o f s h o r t -l i v e d c o m p o n e n t . s a n d long-1 i v e d c o m p o n e n t . r L f r o m t h e c o n v o l u t i o n a n a l y s i s .
Bhe b e s t f i t o f t h e s h o r t -l i v e d c o m p o n e n t s c o u l d b e o b t a i n e d w i t h v a l u e s o f zR l e s s t h a n 50 p s .
S i n c e t h e t i m e r e s p o n s e o f t h e s h o r t -l i v e d component i s a s s h o r t a s t h a t o f t h e l a s e r p u l s e , t h i s c o m p o n e n t c a n b e a t t r i b u t e d t o RS.
The long-1 i v e d componemts, h o w e v e r , e x h i b i t a n e x p o n e n t i a l d e c a y a n d t h e i r d e c a y t i m e s d e p e n d on o . .
